Cannabinoid receptor 1 but not 2 mediates macrophage phagocytosis by G(α)i/o /RhoA/ROCK signaling pathway.
Phagocytosis is critical to macrophages linking innate and adaptive immune reaction. Cannabinoid receptor 1 (CB1) and 2 (CB2) mediate immune modulation. However, the role of cannabinoid receptors in macrophage phagocytosis is undefined. In this study, we found that two murine macrophage lines (J774A.1 and RAW264.7) and peripheral blood macrophages all expressed CB1 and CB2 by immunofluorescence-staining, real time RT-PCR and Western blot. Macrophage phagocytic activity was determined by quantifying fluorescent intensity of the engulfed BioParticles or fluorescence-activated cell sorting. mAEA (CB1 agonist) enhanced phagocytosis of macrophages, but JWH133 (CB2 agonist) had no influence. Pharmacological or genetic ablation of CB1 inhibited mAEA-enhanced phagocytosis, while CB2 had no such effects. Meanwhile, activation of CB1 increased GTP-bounding active form of small GTPase RhoA, but not Rac1 or Cdc42. AM281 (CB1 antagonist) and pertussis toxin (PTX, G((α)i/o) protein inhibitor) decreased GTP-bound RhoA protein level with mAEA. In addition, PTX, C3 Transferase (RhoA inhibitor) or Y27632 (Rho-associated kinase ROCK inhibitor) attenuated CB1-mediated phagocytosis. These results confirm that activation of CB1 regulates macrophage phagocytosis through G((α)i/o)/RhoA/ROCK signaling pathway. Moreover, activation of CB1 induced significant up-regulation of CB1 expression by real time RT-PCR and Western blot analysis, but not CB2. It indicated the existence of a positive feedback between CB1 activation and CB1 expression. The up-regulation of CB1 was RhoA-independent but it may contribute to maintaining high phagocytic activity of macrophages for a longer time. In conclusion, CB1 mediates macrophage phagocytosis by G((α)i/o)/RhoA/ROCK signal axis. These data further underline the role of CB1 in macrophage phagocytic process.